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Ankle injuries form a sizable proportion of ortho-
paedic cases seen for review in fracture clinics.
Swelling and pain are commonly seen secondary
to soft tissue injury and most often resolve with
time. Vascular injury following ankle trauma is a
rare complication and can be easily overlooked.
It should be suspected in the differential diagnosis
of localised persistent swelling following severe
plantar flexion inversion injury to the ankle.
Many articles have demonstrated the association
between trauma and false aneurysms in the per-
ipheral vasculature. We present a case of delayed
diagnosis of false aneurysm of the anterior lateral
malleolar artery, following a closed Weber A frac-
ture in a 63-year-old female, which was success-
fully treated using percutaneous occlusion with
injection of human thrombin. This example differs
from previous reports in that the patient did not
complain of any symptoms other than swelling, the
initial injury was managed non-operatively, the
anterior lateral malleolar artery as the feeding
vessel to the false aneurysm has been reported
in the English literature only once previously,13* Corresponding author. Tel.: +44 1279 444455/7939040336
(mobile); fax:+44 1279 827155.
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the condition has only recently become available.Case report
A 63-year-old woman presented to the A&E depart-
ment having sustained a minimally displaced Weber
A lateral malleolar fracture (Fig. 1) to her left ankle
after an inversion injury. This occurred when
attempting to stand up after prolonged sitting
with her left foot tucked underneath her whilst
crocheting. She was initially treated in a below knee
cast for four weeks and then allowed to mobilise.
Four weeks later, she presented to A&E with a
painless swelling on the lateral aspect of the ankle
that had increased in size and was referred to
fracture clinic.
At review, she was noted to have a painless
swelling over the lateral aspect of the ankle
(Fig. 2), with intact pulses and sensation distally.
The swelling was aspirated, and ‘free flow’ of blood
was observed with no decrease in size of the
swelling. The procedure was immediately termi-
nated and the bleeding controlled with compres-
sion.
She was noted to have normal ankle/brachial
pressure indices, and a pulsatile (3 cm  4 cm)
swelling over the lateral aspect of the ankle. Ase.
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Figure 1 X-ray showing Weber A fracture of left ankle.diagnosis of false aneurysm was suspected and this
was confirmed by Doppler studies. X-ray angiogra-
phy revealed a communication with the anterior
lateral malleolar artery, a branch of the anterior
tibial artery (Fig. 3).
Human thrombin dissolved in calcium chloride
solution (Baxter Healthcare Limited, Berkshire,
UK) was then directly injected into the false aneur-
ysm under colour Doppler ultrasonographic gui-
dance (Fig. 4), until cessation of blood flow into
the aneurysm was confirmed (Fig. 5). ApproximatelyFigure 2 Swelling over the lat500 IU of thrombin was required to achieve com-
plete occlusion of the false aneurysm.
Twenty-four hours and 3 weeks follow-up Doppler
studies revealed complete and persistent thrombo-
sis without evidence of re-canalisation. She was
further reviewed in the clinic at five months when
the swelling was noted to have reduced in size and
was asymptomatic. Functionally, she was walking
without a limp and had a similar pain-free range of
movement at the ankle as compared to the unin-
jured side.eral malleolus of left ankle.
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Figure 3 (a) X-ray angiogram showing a saccular false
aneurysm. (b) Communication with the anterior lateral
malleolar artery.Discussion
Gray’s Anatomy8 describes the anterior lateral mal-
leolar artery as a branch of the anterior tibial artery
at the ankle, which passes beneath the tendons of
the Extensor digitorum longus and Peroneus tertius.
It supplies the lateral side of the ankle, anastamos-
ing with perforating branch of the peroneal artery,
and with ascending twigs from the lateral tarsal
artery.
A false aneurysm is a fibrous containment of
arterial contents after the arterial wall has been
disrupted. It usually develops at a site of arterial
injury where the adjacent non-vascular tissues con-
tain the haemorrhage. Retraction and thrombosis
are inhibited because the artery is not completely
transected, and blood flow is usually maintained at
or beyond the level of the injury.5
False aneurysms commonly result from blunt or
penetrating trauma, often iatrogenic (arteriogra-
phy, cardiac catheterisation, arterial blood gas sam-
pling and line placement, vascular anastomosis) but
can also be due to infection and connective tissue
disorders like Bec¸ het’s disease. Reports in the lit-
erature have documented false aneurysms at the
ankle resulting from sprains, fractures and even
osteophytes.15
Diagnosis is made by physical examination and can
be confirmed by radiological investigations. A combi-
nation of colour Doppler ultrasonography and X-ray
angiography have been conventionally used with a
sensitivity of 94% and specificity of 97% reported for
the formermodality.3 The classic appearance seen on
colour ultrasonographic imaging reveals a ‘‘ying-
yang’’ sign of swirling blood within the false aneur-
ysm.11 A ‘‘to and fro’’ waveform is usually seen in
the flow channel, resulting from alternating flow
direction into and away from the aneurysm in systole
and diastole.1 X-ray angiography reveals a saccular
aneurysm with a narrow ostium connecting the
arterial lumen with the sac and is useful when there
is severe trauma with associated peripheral ischemia
or involvement of arteries with poor access for ultra-
sound penetration.9
Few false aneurysms spontaneously resolve and
require no treatment,17 though their natural history
is to enlarge and produce local symptoms from
compression of adjacent neurovascular structures,
distal embolisation, rupture or development of an
arterio-venous fistula.14
Treatment options involve surgical exploration2
and ligation or direct repair with or without grafting
(previously the treatment of choice), ultrasound
guided external compression of the neck of the false
aneurysm,6 endovascular procedures like occlusion
by coils,12 exclusion by stent-grafts16 and trans
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Figure 4 Colour Doppler showing flow within the false aneurysm sac (wide arrow) and needle in the sac pre-injection
(thin arrow).arterial4 or percutaneous injection7 of thrombin
(bovine/human) to occlude the false aneurysm.
Occlusionof thepseudo-aneurysmbydirect throm-
bin injection has recently become available and was
successfully employed in the case described. It has
the advantage of being relatively non-invasive with a
high degree of technical success and safety.7,10,18 The
incidence of thrombin entering the feeding artery,
causing distal embolisation has been reported at
2%.7,10 This can however be treated by surgicalFigure 5 Cessation of flow post-thrombin injection. Arrow s
sac (dotted circle).exploration and thrombectomy or intra arterial
thrombolysis. Careful injection with Doppler gui-
dance and restricting this option to treat false aneur-
ysms with narrow necks is hence suggested.Message
False aneurysms at the ankle seen as a complication
of a closed ankle fracture are rare, but must behowing lack of flow on colour doppler within the occluded
68 E.S.J. Clayton et al.considered as a possible differential diagnosis in the
presence of associated localised persistent swelling
not resolving with rest and elevation. It is important
for the orthopaedic trainee to be aware of this
complication as once identified, the diagnosis can
be confirmed with colour Doppler studies and suc-
cessfully treated with the help of percutaneous
radiological techniques.References
1. Abu-Yousef MM, Wiese JA, Shamma AR. The ‘‘to-and-fro’’
sign: duplex Doppler evidence of femoral artery pseudoa-
neurysm. AJR 1988;150:632—4.
2. Bole P, et al. Traumatic pseudoaneurysms: a review of 32
cases. J Trauma 1976;63—70.
3. Coughlin BF, Paushter DM. Peripheral pseudoaneurysms: eva-
luation with duplex US. Radiology 1988;168:339—42.
4. Engelke C, Quarmby J, Ubhayakar G, et al. Autologous
thrombin: a new embolisation treatment for traumatic intras-
plenic pseudoaneurysm. J Endovasc Ther 2002;9:29—35.
5. Feliciano D. Arterial and venous injuries. In: Morris PJ, Malt
RA, editors. Oxford textbook of surgery. Oxford: Oxford
University Press; 1994.
6. Fellmath BD, Roberts AC, Bookenstein JJ, et al. Post angio-
graphic femoral artery injuries: non-surgical repair with US-
guided compression. Radiology 1991;178:671—5.
7. Friedman SG, Pellerito JS, Scher L, et al. Ultrasound-guided
thrombin injection is the treatment of choice for femoral
pseudoaneurysms. Arch Surg 2002;137:462—4.8. Gray H. Anatomy of the human body [online]. New York. 2000;
Available from: http://www.bartelby.com/107/160.html
(accessed 8 August 2004).
9. Jagiello T, et al. Pulsating mass after accidental artery
trauma: diagnosis with duplex ultrasound and the role of
angiography. VASA 1998;27:111—7.
10. Khoury M, Rebecca A, Greene K, et al. Duplex scanning-
guided thrombin injection for the treatment of iatrogenic
pseudoaneurysms. J Vasc Surg 2002;35:517—21.
11. Kim D, Orron DE. Peripheral Vascular Imaging and Interven-
tion. Philadelphia: Mosby; 1992.
12. Lopez AJ, Buckenham TM. The radiological management of
iatrogenic pseudoaneurysms. J Intervent Radiol 1996;11:
133—43.
13. Marks RM, Stroud CC, Walsh D. Pseudoaneurysm of the lateral
malleolar artery after ankle sprain: case report and review of
the literature. Foot Ankle Int 1999;20(11):741—3.
14. Morgan R, Belli A-M. Current treatment methods for post
catheterisation pseudoaneurysms. J Vasc Intervent Radiol
2003;14(6):697—710.
15. Ris HB, Klaiber C. Hemarthrosis of the ankle secondary to
false aneurysm caused by impingement from an osteophyte. J
Bone Jt Surg 1989;71(6):935—7.
16. Thalhammer C, Kircherr AS, et al. Post catheterisation pseu-
doaneurysms and arterio-venous fistulas: repair with percu-
taneous implantation of endovascular covered stents.
Radiology 2000;214:127—31.
17. Upponi SS, Solan M. Spontaneous resolution of a traumatic
false aneurysm of the peroneal artery. Injury 1998;29(10):
787—8.
18. Weinmann EE, Chayen D, Kobzantzev ZV, et al. Treatment of
post catheterisation false aneurysms: ultrasound guided
compression vs. ultrasound-guided thrombin injection. Eur
J Endovasc Surg 2002;23:68—72.
